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Abstract

Sacrifice bunt is one of commonly seen tactics in baseball
games. The bunt tactic is often adopted to increase scoring
chances when a player is on base, especially in Asia. However,
considering all the baseball games in Asia, there is still no
study investigating the impact of the bunt tactic on scoring
probability. Therefore, this study investigated the percentage
of successful scoring when adopting the bunt tactic under the
situation of none out with runner on first base in Chinese
Professional Baseball League to understand the probability of
scoring after the execution of the sacrifice bunt.According to
data from all Chinese Professional Baseball League regular
seasons in 2012 and 2013, we estimated the scoring
probability of none out with runner on first base and one out
with runner on second base after a successful bunt with 0
score, 1 score or over 1 score, respectively. Regarding the
data in 2012, the situation of none out with runner on first,
the probability of scoring 0 is 0.682, scoring 1 is 0.197, and
0.108 to score over 1 score. However, it was 0.610 to score 0,
0.312 to score 1, and 0.068 to score over 1 score in the
situation of one out with runner on second base. In 2013, the
probability of scoring 0 was 0.661, scoring 1 was 0.225, and
scoring over 1 was 0.087 with none out, runner on first. When
it came to one out, runner on second, the chance was 0.620 to

get none score, 0.343 to get one score, and 0.029 to earn over

I



one score. The information in recent two years all showed that
after a successful sacrifice bunt, the probability of scoring
one will increase, but to decrease the probabilities of scoring
none and over one score. Therefore, we might infer that when
the runners get closer to the home plate, the higher possibility
to score (0.372) while a condition with fewer outs will get a
higher probability to earn over one score (0.087). This study
showed that at the beginning of the game when a large amount
of scores is in need, we don’t suggest to utilize sacrifice
bunts. However, when it comes to the bottom of the game, one
score might change the result of the game, using sacrifice

bunt could be a rational choice.

Keywords: baseball, CPBL, tactic, sacrifice bunt,

probability
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zfifﬁﬂ%*%f%%ﬁl_’“;f?%’iﬁ&?iﬂ’?ﬂﬁfﬁﬁﬁ?%zﬁ(%ﬁ_~
3@;‘33’»4\),;8{:14#—‘5%ﬁ57— WA I F - A E

I RN L R A IR o S
- BN A EHRLFRENE T RE DTS S LW
}B‘-/)?ﬁ‘&%a\liﬁiﬂiiﬁ’lf—ﬂ}&“%ﬁ o

BP A2 EROREBRIFARLELS A BHBE P LG
oL B 2 A T E P E2RA SR RBY ZERBE oA
R ﬁﬂiﬂ'ktf;-%i— %P % * DH ] » = ,‘T‘&{a‘kilﬁgi

L A A L C S - BRI S
BRI A4 DH ) - ¥ E8 % 2 mp 5 ¥ - mp o L5
DH #1 » #f r2 5 o 1 % £ B 2 p & o £ 3k % 2 m 4 * DH
Alenm g kR R FRGERBE P ARG T EHE
k38 N E BT HISRFREFE K d T A 2-1

=Nl
h\:‘l
|

2

e

S

b

ol EBE E L RRE RS 4808 0 £l or
REFELAF(Fe)hp =k »FhamTmE i 2013 &
0.55 =% /# ~ 2012 & 0.69 =% /# % 2011 # 0.68/# -
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% 2-12011 % 2013 & ¥ EH B 2 WP F A - BEHEF 2R
# 3 Ok H
2013 #
# K ¥ &+ B LA BT B
Lamigo 120 4533 502 72 45
& < 120 4673 601 66 45
%o % 120 4592 475 92 38
- 120 4647 597 35 36
7-ELEVERN
TOTAL 480 18445 2175 265 164
2012 #
N . A "o~ % = #
Lamigo 120 4760 676 78 40
Y 120 4678 518 83 32
%o % 120 4717 617 101 45
- 120 4679 621 70 36
7-ELEVERN
TOTAL 480 18834 2432 332 153
2011 #
L ; ¥ B e A B = O
Lamigo 120 4726 627 62 37
# Lk 120 4704 555 84 43
(#)
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& )

woF 120 4682 597 120 56

3 - 120 4793 624 62 45
7-ELEVEN

TOTAL 480 18905 2403 328 181

(F#H &k ¢ FRET > FT eHFTAEE N
http://59.124.60.131/cpbl/)

2 227 ARMEPERAFEIFHANGEGSASBRPEAEF
HE R FEBERRECBE DN EFEEEGFE G
162 3 > @ % 2011 2 2012 & ¥ W& P 5 14 1 » #r 01 & & &
Y & 70 2268 om0k & 2013 & F B 4 7 - ok PG
15 ¢ » * Texas Rangers 2 Tampa Bay Rays & Ff & {& & b {7
AERSAARE L RENFEFTEFORE 5B R
FENF-F Ty EFRBE DL FFRE T 2432
Bk FEHGFHRPBHFL T A 5 2013 £ 0.19
=< /¥ ~ 2012 &# 0.20 = /¥ % 0.23 = /3% -

44
ke
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% 2-2 2011 3 2013 & % R 5 B ¢

)2

P SRR N

=

B5 - F

2013 =

B 5 A w o ® K
Detroit Tigers 162 5735 796 32 47
Boston Red Sox 162 5651 853 24 50
Los Angeles
Angels 162 5588 733 37 64
Texas Rangers 163 5585 730 45 42
Kansas City
Royals 162 5549 648 37 42
Baltimore
Orioles 162 5620 745 27 45
Tampa Bay Rays 163 5538 700 24 55
Cleveland
Indians 162 5465 745 31 56
Oakland
Athletics 162 5521 767 21 49
Toronto Blue
Jays 162 5537 712 29 38
Chicago White
Sox 162 5563 598 19 48
New York 162 5449 650 36 36

18
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Yankees

Minnesota Twins 162 5564 614 29 32
Houston Astros 162 5457 610 46 38
Seattle Mariners 162 5558 624 26 28
TOTAL 2432 83380 10525 463 670
2012 =

EE S 2 ¥ ¥ = R S ® B & &
Los Angeles
Angels 162 5536 767 47 41
Texas Rangers 162 5590 808 36 53
Detroit Tigers 162 5476 726 36 39
Kansas City
Royals 162 5636 676 26 41
New York
Yankees 162 5524 804 31 49
Boston Red Sox 162 5604 734 34 55
Minnesota Twins 162 5562 701 33 56
Chicago White
Sox 162 5518 748 31 36
Cleveland
Indians 162 5525 667 17 39
Baltimore
Orioles 162 5560 712 38 30
Toronto Blue 162 5487 716 33 45

19
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Jays

Tampa Bay Rays 162 5398 697 34 42
Oakland
Athletics 162 5527 713 27 34
Seattle Mariners 162 5494 619 32 35
TOTAL 2268 717437 10088 455 595
2011 =

EE S ¥ ¥ R A w B & &
Texas Rangers 162 5659 855 39 49
Boston Red Sox 162 5710 875 22 50
Detroit Tigers 162 5563 787 50 58
Kansas City
Royals 162 5672 730 55 57
New York
Yankees 162 5518 867 36 51
Baltimore
Orioles 162 5585 708 24 43
Los Angeles
Angels 162 5513 667 50 32
Chicago White
Sox 162 5502 654 52 46
Cleveland
Indians 162 5509 704 31 43
Toronto Blue 162 5559 743 31 47

20
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Jays

Minnesota Twins 162 5487 619 31 25
Oakland

Athletics 162 5452 645 34 57
Tampa Bay Rays 162 5436 707 37 35
Seattle Mariners 162 5421 556 38 41
TOTAL 2268 77586 10117 530 634
(F# Rk 2 RRERE BT R

http://mlb.mlb.com/home)
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RO23K AT AW P ik o P ABBHE GO AR
Bxon 1448 5 4 4 T EB P X4 6L Lo A & 2R
LR B 5 864 3 0 TIE B ¢ N B gk
% % 2013 & 0.92 = /#2012 # 0.99 = /# 2 2011 & 0.99
e

i

% 2-32011 % 2013 & p & = T ¥ P @ 4 KPP E 2R
EE S s I E 1
2013 &
3} 1 5 & + A I % = B O#
v 7 by oy 144 5585 660 144 32
& X 144 5507 628 110 41
v oy 7 144 5497 572 124 54
& i 144 5485 570 132 32
T I 144 5479 534 148 32
A v 7 2 144 5479 513 137 24
TOTAL 864 33032 3477 795 215
2012 &
% TF ¥ & 7 A S w E # &
v oy 7 144 5369 499 142 35
T AN 144 5361 510 161 26
v 7 by oy 144 5256 452 123 34
& % 144 5324 491 144 41
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& 7 144 5299 516 157 ()

+ 9 v 7 2 144 5323 443 129 34
TOTAL 864 31932 2911 856 205
2011 &
3 K ¥ &+ A a B o B
v 7 b8y 7 144 5338 550 147 35
7 # 144 5427 571 158 45
PoA o~ 144 5284 482 143 33
£ v 7 % 144 5316 478 145 30
s % 144 5207 432 151 a1
oy 7 144 5339 432 119 37
TOTAL 864 31911 2945 863 221

d Pz BT o FER ST A A 2-4 F P KA PR
PERE CFRBRHEZ D ARERHRYRNTRENTFRFF R
AP oAk Bk i 2013 2 hFE RBE > 23 0.19
& 5 ok 5 ORI A 2011 2 2012 & = T F o o A 0.99 = 0 #
T 1HEFRS NG - A A REFEEAEF AR LR A
FAE R L 5 R A Y ERESHIE - L L 055 0.69
d

A A

2 0.68 = > 49 F BT X T X P h#F o
Mk RO o R F kg R R E

&

J
5
W
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202420113 2013 & ¢ E M f 4 WP £ WP & 4 T H
HEEGI SR REME T STk

EHESRFRBEAE T 5% & (5 /H)

BpE\E 2013 2012 2011
PERHE B 0.55 0.69 0.68
B
FFABHA 0.19 0.20 0.23
K
R 0.92 0.99 0.99
AR

24



2
e

A
IR ¥ LR
FE - I N REMTHE O NE 4 R MR R EF LB
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el
=

Tangotiger (2014) 1 $#& % & & % F wm h @ A~ H 2 & (%
2-5) v g 5 # 7 1950-1968 & 5 3| & 5 3T 3 196
£ T mE B ELHBYE 04760 - & 3
T 58 s & W i 0.837 ¥ 0.85303H 3 3 - &

L
T s @ A (A w5 0.680 2 0.678) B 7 ¥ - #F 4 &

A bR R B E S ok THE AN K 015 A o i
£ A F 8 4 e 1993-2010 # & { 2 P o TR EH T H A
@A 5 05445 — &3 A om AN KT BE AL 0,941
ooy A - A KT BEE AL 0721 ,Tk‘.{s\lxé;%:}i
Sk T B E AR 0224 T HEER OB E R

Fre bh B Ty FEETF o F e B R
% 2013 # ¥y (% 2-6) (Baseball Prospectus, 2014) » T
B A B B 5 0.467 > & 1993 & 2 @ R AP T 0 - @G 4

g

SRS F U S R R - B
A % 0.826 % M 3 0.637 > X ' i 0.19 & -

PR FORAEPE T HE HELS S FLE A LTS
% 5 J2 45 1993-2010 & % B+ P @ (4 2-7) (Sobchak,
2011) > — @ F % & A MR 2@ - A F L 17% @ = A &

b e L 13% 5 = B F oA - & 0 Rt - A K 4

25



IR

e

23% > #

Iﬁi“t‘ ’
ﬁ-;;{,—r e E]
B 8
i AR T

T

!
1

>

ANE- VI B L UL A

%

IR

4

f T4 1993-2010
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L3 8% B o7 OB E I F R

T R e W - A o R frE KT AR A R F e bk

S B - R B
% 48 (Markov chain) & 3+

F (4 2-8) %%+ & F



2.2-5 FRMABE L ES LB BE DL EKRE D
% & 2 T 33 » (Tangotiger, 2014)

Base 1993-2010 1969-1992 1950-1968
Runners

0 1 2 0 1 2 0 1 2

outs outs outs outs outs outs outs outs outs
. _ _ 0.544 0.291 0.112 0.477 0.252 0.094 0.476 0.256 0.098
1 _  _ 0.941 0.562 0.245 0.853 0.504 0.216 0.837 0.507 0.216
2 _ 1.170 0.721 0.348 1.102 0.678 0.325 1.094 0.680 0.330
1 2 _ 1.556 0.963 0.471 1.476 0.902 0.435 1.472 0.927 0.441
. _ 3 1.433 0.989 0.385 1.340 0.943 0.373 1.342 0.926 0.378
1 _ 3 1.853 1.211 0.530 1.715 1.149 0.484 1.696 1.151 0.504
2 3 2.050 1.447 0.626 1.967 1.380 0.594 1.977 1.385 0.620
1 2 3 2.390 1.631 0.814 2.343 1.545 0.752 2.315 1.540 0.747
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%02-6 % R % WP 2013 & & B 1B E 2 M B OER TG D

hoB 4 2 T 33 & (Baseball Prospectus, 2014)
Base

0 out 1 out 2 out

Runners

o 0.467 0.249 0.092
__3 1.283 0.894 0.353
_2 _ 1.050 0.637 0.305
_ 23 1.866 1.282 0.566
1 _ 0.826 0.493 0.206
1 _3 1.642 1.138 0.467
12 _ 1.409 0.882 0.420
123 2.225 1.527 0.681
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% 2-7 % B ~ B B 1993-2010 & %

& T 23 4L 3% 2B )\
e T 32 B B & 2 & 8 4

B %

i ]

¥
f

23

SHRC N S i
(Sobchak, 2011)

[
Base out 0 1 2 3 4 5 6 7 8
runners
L 0 71% 15% 7% 3% 2% 1% 0% 0% 0%
1 0 57% 17% 13% 7% 3% 2% 1% 0% 0%
_2_ 0 37% 35% 14% 8% 4% 2% 1% 0% 0%
__3 0 15% 54% 15% 8% 4% 2% 1% 0% 0%
12 0 36% 22% 16% 13% 7% 3% 1% 1% 0%
1 3 0 13% 43% 16% 14% 7% 4% 2% 1% 0%
_ 23 0 14% 26% 31% 15% 8% 4% 2% 1% 0%
123 0 13% 26% 21% 14% 13% 7% 3% 1% 1%
L 1 83% 10% 4% 2% 1% 0% 0% 0% 0%
1 1 72% 11% 9% 4% 2% 1% 0% 0% 0%
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_2_ 59% 23% 10% 5% 2% 1% 0% 0% 0%
__3 34% 48% 10% S5% 2% 1% 0% 0% 0%
12_ 58% 16% 11% 9% 4% 2% 1% 0% 0%
1_3 35% 37% 12% 9% 4% 2% 1% 0% 0%
_23 31% 28% 22% 10% 5% 2% 1% 0% 0%
123 33% 25% 16% 11% 9% 4% 2% 1% 0%
o 93% 5% 2% 1% 0% 0% 0% 0% 0%
1__ 87% 6% 5% 2% 1% 0% 0% 0% 0%
_2_ 77% 15% 5% 2% 1% 0% 0% 0% 0%
__3 74% 18% 5% 2% 1% 0% 0% 0% 0%
12_ 76% 11% 6% 5% 2% 0% 0% 0% 0%
1_3 72% 15% 6% 5% 2% 1% 0% 0% 0%
_23 74% 5% 14% 5% 2% 1% 0% 0% 0%
123 68% 8% 11% 6% 5% 2% 1% 0% 0%

30



% 2-8 PRy F W < PR 1993-2010 & #Kcdp > 2 5 ¥ X 44
(Markov chain) & 3+ & @& § & & & Him T & 8 E A

¥ & (Sobchak, 2011)

®/ L
Base out 0 1 2 3 4 5 6 7 8
runners
L 0 72% 14% 7% 3% 2% 1% 0% 0% 0%
1 0 57% 17% 13% 7% 3% 2% 1% 0% 0%
2 0 38% 34% 14% 8% 4% 2% 1% 0% 0%
__3 0 15% 56% 14% 8% 4% 2% 1% 0% 0%
12 0 37% 22% 16% 13% 7% 3% 2% 1% 0%
1 3 0 13% 43% 16% 13% 8% 3% 2% 1% 0%
_23 0 14% 27% 30% 14% 8% 4% 2% 1% 0%
123 0 13% 27% 21% 14% 14% 6% 3% 1% 1%

1 83% 10% 4% 2% 1% 0% 0% 0% 0%
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1 73% 11% 9% 4% 2% 1% 0% 00 4
2 61% 23% 10% 4% 2% 1% 0% 0% 0%
3 34% 49% 9% 5% 2% 1% 0% 0% 0%
12 58% 16% 11% 9% 4% 2% 0% 0% 0%
13 35% 38% 11% 9% 4% 2% 1% 0% 0%
23 31% 28% 22% 10% 5% 2% 1% 0% 0%
123 33% 25% 16% 10% 9% 4% 2% 1% 0%
. 93% 5% 2% 1% 0% 0% 0% 0% 0%
1 87% 6% 5% 1% 0% 0% 0% 0% 0%
2 78% 15% 5% 2% 0% 0% 0% 0% 0%
3 74% 19% 4% 2% 1% 0% 0% 0% 0%
12 77% 11% 6% 5% 1% 1% 0% 0% 0%
1 3 73% 15% 6% 4% 2% 1% 0% 0% 0%
23 73% 5% 15% 5% 2% 1% 0% 0% 0%
123 68% 8% 11% 6% 4% 1% 1% 0% 0%
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Bod & oehde T2 - o ST R4 2 % 3 0 LA ¢
B2k f (1 %4 0 1996) c @ B3k h B o E st F 2 o2 F £
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- ~ $# ¥ % ( Batting Average, AVG or BA)

A A F g I S R “J‘ﬁﬁ{#‘f§f§"’#‘§*
FAE D B BE R L o R F S A S
( Lindsey, 1959 ) 8 2R 3R £ + 3% # ** #icdp © 5 A 47 4% & A%
Ao s e B R - Kk f b gAY LR T -

| 54 B F o238 o

ESE
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ST EC
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¥

# #c
7%
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i

e p—

i

= ~ 1+ & % (On Base Percentage, OBP)
A FERY R RAY HE KRB - g
ﬁag ) J’Kﬁgvfﬁii&*ﬁ ¥ é % b sk hiz- # (Houser, 2003) -
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(Slugging Percentage, SLG)

m A G

=

-~ - B =
AR LN A
FopE R B 4 h - I %
PR EE TR E
Ao & dp B A

A

H

7~

l’g o

EL

o

1=
L

H

e % 3o {
% oo
i
¥ %K

1>
e

Jit

W

P

B

¥

o ~F 5]]

L4

Batted In, RBI)

-

o

E=t

o8 &k
o R ook EE
L5

&

e

sk 21 4

wo ‘3

-

e
4

F_*

A

—«}a%"’
i %

* B oA

=1

-
Ve

._‘

g &



2~7~8 4 9 ek x R T § F &2 e dn i
AT E S R AAE 340540 6 Pt
e PR EREERE(RE L B2 =B DR

SR 2 BRI S A O I R i B

k'S F_L
|

OPS

BE BT hl B FRE KL FR S o sk
d

I~ & F 4 & $ F (on-base average plus slugging average,
)

Vo B d xR OB 4

A 4R BEEG Y 0 - AR AN ERET R KL S
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¥o8 ARV

A ¢ E R Hh ot 2012 & 3 2013 & B O M2
FRETFAIHE S8 FRAET T AP TR
B FEFH L ERY LA RENER DR E
L @G C 53 A EEdMERR S BH Sl
Bl R RE - R AN E R AL
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R p N ERB T FEEET R
% g ¥ % ~» 1 Excel 2011 ( for Mac )4 7 F = o

2, Lt N
I.: /J‘(» ‘vu Z.

-~ 5 OIT RO
(- )* /% =

4o B 3-1 2 B 3-2 1o o fELm A N R - @ F A g

oo PR T o BEF A EAEAIRT AR RSHF 0 HEE
hoOBR e F A g5 - 40k - @G 4 ) FERE (7
FE - g N h o BB RE (R EL DR
B L) - (AN RE - 2 d g 4 ) =
Fr(mfe- pdhe a8 4h 2 =2d3 4 )
(g S gt h =283 47 A )y 28 (&

“ I

T
<o

LL%



Z1 =

T’#fm-a#ﬁm!|%7ww%mﬁ%$’%Ez:3&ﬂ
%ﬁ{ﬂm@A%ml*@

S REAF R

(= )/ # =
DR & U W FRpgaFR gD R - BT

A E’{—,.ﬁ-;m—r F}Fﬂg@, sy e

_A:'{}%J:ﬁ'l’ﬁ/(’

fi'_#f—'ﬁ? e IR o B




L

liiﬁ.}lilil

!

i@r-pi
i@r-ei
= F (&

-

XX,

:

&%Liiﬁl
e

-

B4~ Al - g4 At b rRpea ()
38



¥z o8 Ry

% * Excel 2011 for Mac 4 47 §F # -

¥ r & iF %R E

- R K
(- )ERFEEMEPS T AL S
IR S
(2)F 4 A= & 4

39



~
I=q

R EUE S F Il R O
A FRT R.\Qi—ﬁv—?#’iﬁ'ﬁ_fﬁ@% (AN
IS RN - S RO B

BRI R FE S

Lo At AELATRE S KA F B A SE

k'l
T
%
=
F}-
N
>~
bt
=
=]

|

—~
sl
N
A
Wi

+3

VRS RN AKX R

K- A H R E SRR X

g ¥ - kg B2 TR A kRS
AT 2320 AFR2 A Fr Y e & 2 ade
28 F ERERSOFRT R - B o b Aem 4
hooo- ~ -G B EBEEFTES DA R
A= s F e d e 2= & -
(M) B % = B r g 4D RN - AR
- B FRBES D EEE
(L) AT 3 E 2240 p & I mE LS FRLLE - FAG
@l A& 1A X3 R R
SR e
A S A I - B ?«Fﬁs?*?#ii"T“%‘Ludf‘?%@:
BHE oA EF A B RS T A FFE e
Bo Flid 2 B (wE X FF) T g235 8 60 HF
T2mM oY ERBEZLN LT BN ER
B2 AR EeBRFTIRFREST L T AP

oy
(‘,
=

40



$1I % FH kA
AFE L HEY L FEBETHEB R N EBREF P
T e Fa s m s (http://59.124.60.131/cpbl/)
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¥ 8 Fias
P EREKT AT TR EFS TE TR
E # R 4 ¥ data
FRHA RN R 1IEGF A2 1A N E 28 F A KR 2
F A F R I 34 M R & E s R R R R KR B
W hiodicdp o328 20 b 2 @Rk RT 2 & A &

IR 2

A RS S B L S S [ A
P E N RN R kR T 2 F 0~
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b A A k- G A kR T S B LN R
GRS R DR Y VR R R

Bk B Ao B - 2+ > f 2 2012 £ 2013 & & ¢ #F
Lk Ry FE S > M A 4-1 3 & 4-6 2 4 HF RS
W E T ErERAE AR AN R - B A
T o E R BRI L L X 0SS FL A
Mo e s X 4o & 4-7 2 4 4-80 % 4-7 2 % 4-8 p o

A 3B o A E - B AR F o A Ay T
A A S R F o B de 2012 & & X D B - @ 3
H A2 N h(out)s g F & 0.607 0 @ & & (walk)
0.059- ¥ #F & % = ¥ i> Bl &t F % 2 ¥ F > 5 7
L d FFRSELS I A 2012 2 8 4 D B -
S R RN CTOE R R - B
F 5 075~ 1% 1 A 5 0.143 2 2 B 1 & 2} oip
0.098 ¥ ¢ Fl1 L @& A I A - 3 A R T IR
B E B AL Nk R WAR S A

~

-~ = & A AR R R T R R -

SR N SRR AN N LR

5 i&:%—ﬂzm%}&fﬁ: (A)3k ™ & 8 4 F(B) > 7&?;‘4 EE

HRT & BESr AL N AP EABEF bl T - B
5

@

L

B (QUt)pE » 8 0 A s & § 0.45
@1 A ) oen sk E0.050 0 m gt AT 2 o o0 2t

B R oA R s R e & 2012 & i Hh B0
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Nho- g A0 A K R 0.6820 F 1 A s KL
0.197 > A # 1 »~ m + & F 5 0.108: ¥ * & £ 6 = 2013
ERB G E SR o R E A F AN A @0 A F G
0.661> @ 1 A ehfs x % 0.225- @ 1 A o+ s & a) £ %
0.087 -

o AR o g AR RT > R R AR
oA A Bl L - s oa R B2 A kR s 2% R (8RS kR
Rk B A e R - 2w o AE A A - G A kR
T OBRRBEMEFFT LG S AR - Ak B
% 2012 % 2013 & ¢ EH B h L kR FLE o AF A F O
s @1l e 81 m i F ek 4-9 3% £ 4-10-

% 4-12012 & & 2 B 2 ik dh kR T > & 3T R % 0 IR 2
F (1)

# 2\ O0,R0O O1,RO O2,R0 OO,R1 O1,R1 02,R1 OO0, o1,

SRR R1-2 R1-2
0 0.648 0.657 0.646 0.607 0.505 0.647 0.644 0.551
w 0.095 0.087 0.102 0.059 0.086 0.084 0.052 0.080
1B 0.192 0.206 0.190 0.174 0.201 0.203 0.166 0.167
2B 0.046 0.036 0.044 0.040 0.055 0.041 0.034 0.055
3B 0.006 0.006 0.005 0.003 0.005 0.006 0.003 0.009
HR 0.014 0.008 0.013 0.015 0.029 0.020 0.012 0.020
DP 0.101 0.119 0.089 0.119
SF
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% 4-2 2012 &# & 4 K 2 R R T > & 4 HF 2K DR 2
(1)

g+\ 02, 00, 01, 02, 00, 01, 02, O0,R2

I/ R1-2 R1-3 R1-3 R1-3 R123 R123 R123

@) 0.658 0.395 0.406 0.642 0.456 0.451 0.663 0.559

W 0.108 0.053 0.094 0.108 0.063 0.070 0.080 0.169

1B 0.158 0.246 0.176 0.164 0.152 0.195 0.169 0.180

2B 0.053 0.070 0.043 0.065 0.013 0.028 0.068 0.069

3B 0.011 0.000 0.008 0.009 0.013 0.005 0.012 ©0.008

HR 0.012 0.009 0.035 0.012 0.025 0.009 0.008 0.015

DP 0.096 0.121 0.152 0.116

SF 0.132 0.117 0.127 0.126
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% 4-32012 &# &2 B 2 BRI T 0 2 HF oS % IR o2 48
(1)

£ 2\ O1,R2 02, 00, o1, 02, 00, o1, 02,R3

B R2 R2-3 R2-3 R2-3 R3 R3

0 0.629 0.632 0.522 0.506 0.636 0.519 0.447 0.680

w 0.133 0.120 0.130 0.145 0.126 0.148 0.126 0.124

1B 0.169 0.182 0.116 0.217 0.173 0.093 0.251 0.146

2B 0.041 0.046 0.029 0.034 0.042 0.037 0.040 0.044

3B 0.006 0.008 0.000 0.004 0.014 0.000 0.005 0.006

HR 0.022 0.013 0.000 0.000 0.009 0.037 0.000 0.000

DP

SF 0.203 0.094 0.167 0.131
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% 4-4 2013 &# & I B 2 bR T o E T EF G R 2 B
(1)

#4+\ OO0,R0 O1,RO O2,R0 OO,R1 O1,R1 0O2,R1 00, 01

H R R1-2 ,R1-2
0 0.670 0.682 0.671 0.606 0.512 0.658 0.668 0.521
w 0.079 0.072 0.087 0.053 0.074 0.071 0.057 0.076
1B 0.193 0.190 0.184 0.188 0.239 0.206 0.154 0.195
2B 0.041 0.040 0.044 0.040 0.040 0.046 0.032 0.051
3B 0.007 0.004 0.003 0.004 0.004 0.008 0.004 0.002
HR 0.010 0.012 0.011 0.015 0.017 0.011 0.004 0.009
DP 0.093 0.113 0.082 0.146

SF
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2 4-52013 & & 4k 2 bR T o A 3 F R N2
F (1)

#%\ 02, 00, 01, 02, 00, oO1, 02, O0O0,R2

# %= R1-2 R1-3 R1-3 R1-3 R123 R123 R123

o) 0.656 0.480 0.378 0.700 0.395 0.410 0.659 0.693

W 0.083 0.049 0.052 0.057 0.062 0.085 0.069 0.069

1B 0.192 0.216 0.217 0.177 0.247 0.191 0.226 0.173

2B 0.052 0.020 0.056 0.048 0.049 0.027 0.032 0.056

3B 0.005 0.000 0.004 0.009 0.000 0.011 0.009 0.007

HR  0.011 0.000 0.011 0.009 0.000 0.016 0.005 0.003

DP 0.088 0.120 0.173 0.101

SF 0.147 0.161 0.074 0.160
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% 4-6 2013 & & I K 2 b KR T o 2 i S KO 2.
Z (1)

#+\ O1,R2 0O2,R2 OO0, 01, 02, O0,R3 O1,R3 O2,R3
HR R2-3 R2-3 R2-3
@) 0.666 0.661 0.514 0.471 0.665 0.458 0.471 0.648
W 0.093 0.108 0.083 0.103 0.146 0.104 0.094 0.136
1B 0.179 0.191 0.167 0.247 0.146 0.271 0.236 0.170
2B 0.052 0.030 0.028 0.054 0.033 0.063 0.058 0.027
3B 0.007 0.006 0.000 0.000 0.009 0.000 0.005 0.003
HR 0.003 0.004 0.014 0.004 0.000 0.021 0.005 0.015
DP
SF 0.194 0.121 0.083 0.131
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2 04-7. kyp Y EE G 2012 & ¢ o0 K &2 Rk R 2 3 F
A

0 B & k- G A FRT 5 F Y T F
R FREE AT 0OA B 1A @ LA
(OQut: 2 B ; Walk: % ¥ 5 1B:- & 4 ; 2B: = & 3 ;

3B: = # 4 ; HR: 2> & 4 ; DP: f # )

Bom\ 4R s FF 428 F BE 2P F
2% F(A)
#0 ®1 w1 @0 w1 @A
N S oo A (A N v

(B1) (B2) (B3) x B1l) (Ax (A X
B1) B1)

Out

(@)

.607 0.75 0.143 0.098 0.455 0.086 0.059

Walk

o

.059 0.531 0.34 0.119 0.031 0.020 O0.007

1B 0.174 0.531 0.34 0.119

o

.092 0.059 0.020

2B 0.039 0.239 0.604 0.148 0.009 0.023 0.005

3B 0.003 0 1 0 0 0.003 0

HR 0.014 0 0 1 0 0 0.014

DP 0.101 0.929 0.051 0.015 0.093 0.005 0.001

8 e 0.682 0.196 0.108
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% 4-8. irdp ¢ EFERHB 2013 & L0 H & R w2 i F K
Al R - B A RT  F R ot B
0 A ~#® 1A ~8 141 5 X
(Qut: & ; Walk: ®# ; 1B:- &+ ; 2B: = &  ;
3B: = @ 4 ; HR: 2> # + ; DP: [ % 4)

BoR\ 4R I O B3 48 F
B % ®
(A)

2 IS Aol A (A I PNy
(B1) (B2) 4 x B1) (A X +

(B3) B2) (A X

B3)

Out 0.606 0.735 0.161 0.07 0.455 0.097 0.042

Walk 0.053 0.501 0.391 0.098 0.261 0.020 0.005

1B 0.188 0.501 0.391 0.098 0.094 0.073 0.018

2B 0.04 0.215 0.636 0.141 0.008 0.025 0.005

3B 0.003 0 1 0 0 0.003 0
HR 0.014 0 0 1 0 0 0.014
DP 0.092 0.939 0.05 0.01 0.085 0.004 0
8 e 0.661 0.225 0.108
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1%

R SR S

oo AN A - @G Al RT > F Y T F
Lo O R B 0 A 1A LA s
(Out: ' & : Walk: % ¥ ; 1B:- & 4 ; 2B: = & #
3B: = @ 4+ ; HR: 2 & #)
Bom\ S’ s FF 428 F Bog 4B X
B % B F
(A)
= 0 = 1 = 1 = 0 = 1 = 1
A A ANV & (A A ANV
(B1) (B2) 4 x B1) (A X H
(B3) B2) (A X
B3)
Out 0.629 0.718 0253 0.024 0.451 0.159 0.015
Walk 0.133 0.621 0.25 0.12 0.082 0.033 0.016
1B 0.168 0.448 0.443 0.102 0.075 0.074 0.017
2B 0.40 0 1 0 0 0.04 0
3B 0.005 0 1 0 0 0.005 0
HR 0.022 0 0 1 0 0 0.02
@ o 0.61 0.312 0.068
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%04-10. ¥ ¢ ERE 2013 & & N b2 b Bk om 2 fF K
o - A MR - @G AR T o F Y
Lo B R R G A E 0A @ LA E LAY

F (Out: & & #& 5 Walk: &% # ; 1B:- & 3 ; 2B: =
iy

# 4 : 3B: = &+ 5 HR: 2 & 47)
Fm\ R g 2P F R 2B F
5 % B F
(A)
# 0 71 w1 70 w1 w1
A A ANV & (A A ANV
(B1) (B2) + x B1) (A X +
(B3) B2) (A X
B3)

Out 0.665 0.736 0.248 0.012 0.489 0.165 0.008

Walk 0.092 0.614 0.278 0.1 0.056 0.025 0.009

1B 0.179 0.416 0.526 0.053 0.074 0.094 0.009

2B 0.052 0 1 0 0 0.052 0
3B 0.007 0 1 0 0 0.007 0
HR 0.002 0 0 1 0 0 0.002
% g 0.62 0.343 0.029
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APy Ed P d et 4-7T 3 % 4-10 0 e 70 F o E O
T oA & 4-11 2. B % A R 4-11 v > B 2012 E & A O A -
W A F R T > B0 4 s X A 0.6820 #F 1 A 48 &
0.197 > A {## 1 » 2} oo F & 0.108 A K 7] 7 - A 4 B/ =
o AR T o 704 i F A 0.6100 F 1 A s K&
0.312> 2 2 (8 1 »  + ¢ ¥ £ 0.068- ¥ *F & 2013 & & 4
k- F A FRT B0, S A 0.6610 #F 1 4 @
W3 & 0.225> @ 1 by X A 0.087 kI - AR
G AR B0 A s & 0,620 F 1 4 iy A
0.343 > m # 1 &~ ™ + % % F0.029 -
% 4-11.2012 ¥ 2013 & & » & % B F =" T » & (7 & ¥ sz & >
L H RSS2 AE 0L ~F 12 E Lt 2
F o g
2012 2013
Out s & R 7 0 71 @1 A 70 71 w1 A
i A A A o A A oo
0 1 0.682 0.164 0.108 0.661 0.225 0.087
1 2 0.610 0.312 0.068 0.620 0.343 0.029
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¥ LR #H&H,

AE T OB o0 93 2012 & ch#c i o b 1A A2
G AR T s @0 A s gt A 1B X W
ok @M & 0.682 T % F| 0.610 i & 7 F @ A ¢

Lo 0.108 1 1 4 AR 2&:’}5 L g 0.068 B & ke g oo
A45 2013 & n SR R 0 4 D A g R o0 & 4D
#

Bl @t AR s @ 0 A SF s 0.6610 @ 1 A b
LB 2

T

F 5 0.225> @ 1 A~ 0 gy F 5 0.087; ¥ b A1 A
W A F R T > B0 A F s 0.6200 B 1 4 s K G
0.343 > #F 1 &~ P g X P .2 0.029 iz m 72 B fF %
Bt LS 0 A S L 0.620 %

¥

s
=
Pt

Wo- A E 1A s 2 &

P
<
3
I

1 2

#F L hi F 0.661 R & k eh M i
i

*

C A AR 1 F 4 0.225 k chf A 5o
BB L@ LA bR & A Nk L& 4 o 0.087 1
1 B2 @t 4 0.029 BE Kk oo b RETEE ER
«om P 1903-2010 & chfE s (& 2-7T~ 4 2-8) o
bAoA AR KT ORT L F R A 1L
B2t AR T A L m A N s Lt A

s A A B A R T @ 1A s

I S S = S
1

S h 2@ G AR TR FRA NE AR

55



7A@ LA s R d & AN R L G A R

L4

E’_
TG FRB O F o F ARl Eh s Rk G 0 2012 &
G d AT E B v T o, Bl A o ko 0.197 2 3
0312 iz # 7 2 S B FREMFRIFLEE 1A O F
i 21 0% 60% ;oA B @ 1 A ¥ bR P § 4 0.108 T
5 7] 0.068 + ¥ 4p £ 7 3T 40% - @ A 2013 & A %
T @ - A& o F g s 0.225 + 2 3] 0.343 5 4 ¥ 5 o A
50% ; & A& @ 1 A& 2+ g m T o> 4 0.087 T %% ¥ 0.029 >

4 ¥ T 3R LB o

niE %4 7 o R R Aa 4o

Elk

1 &

e
b h 2 B A aE 1l A FRT A F A

252012 & & 1 4 4 B 2@ 4 kw74 F 0.312 3
WE AN R 1B A F R 0,164 & 2013 # 1 4 R 2
#hF 4 F LA s 03430 4 F R E AN E 1L &G Lo
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‘a:

CICE RN R O I
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Ao B R R 0.449 4~ ) > E R T F F 0.253 (2 R P
0.256 » B %% P 0.251) + & % 0.318 ( ¥ W 0.320>
B R P 0.315 4 ) £ 3 % 0.396( %2 M P 0.404 5 B 7 5
0.388) (Baseball-reference, 2014b) - ¢ & m # 2013 & =
# 0.515 & » ®mp T Hm 3 X 0.282 + & F 0.339° &£ ¢
0.376 > = # F ¢ + b F O H 2 K~ HE » i T FR
© %2 W Bt 2013 £ > W P ¥ £ 47 5 (isolated power, 3 X
SR L E b F R4 E F)5 01460 ¢ E R Al 5 0.0945 & 9
bz ¥ E WP 2013 & 5 7.6 B F F ¢ ER o 5.4,

N -

-

AP hE 9 B wEEMA LA S £ERPH 3.0 ¢ FR
# Rl 5 3.2

iy

s BRI R

FRER & BEME % T HT - A2 T - B
R AL R L st s g o445 ¢ F o 2012-2013
ESHFHR o g A s - B A FERT DN TE N
B F R B R b2 8 A AERT R
FE > o & 0B GRE A RER . ST R R R

2012-2013 & eh F 4 > 2 FH A F R OB P & R R P 0 B KO

7 10%&%&@%@»‘%%&:»%Kﬁﬁﬂ?é‘i{#—ﬁ@;‘é#ﬁﬁﬁ

¥ 2 11% (Baseball-reference, 2013a) > & #c 4 ¢ 7 “7 7
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